Let X be an infinite-dimensional Banach space. It is well-known that the space of X-valued, Pettis integrable functions is not always complete with respect to the topology of convergence in mean, that is, the uniform convergence of indefinite integrals (see [14] ). The Archimedes integral introduced in [9] does not suffer from this defect. For the Archimedes integral, functions to be integrated are allowed to take values in a locally convex space Y larger than the space X while X accommodates the values of indefinite integrals. Moreover, there exists a locally convex space Y, into which X is continuously embedded, such that the space Z£(ji;X, Y) of 7-valued, Archimedes integrable functions is identical to the completion of the space of revalued, simple functions with repect to the toplogy of convergence in mean, for each non-negative measure /i (see [9] ).
SusuMu OKADA AND Y O S H I A K I OKAZAKI
The support S^ of a Radon measure u on W is denned to be the set of those elements w of W such that/*(F) is positive for every open neighbourhood V of w in W.
It then follows that /i(Sp) -fi(W). A Radon measure /i on W is said to be strictly positive if
The following Grothendieck-Pietsch domination theorem gives a characterization of absolutely p-summing operators. THEOREM 
([10], theorem 2). Letps[l, oo). A continuous linear operator T from the Banach space X into a Banach space is absolutely p-summing if and only if there exists a Radon measure ju, on the dual unit ball B[X'] such that (*) \Tx\*^ f Kx,g>\'dft(£) {xeX).
Let v be a real-valued, non-negative measure on a <r-algebra Sf of subsets of a nonempty set £2. For A n = S a in E,
for some complex numbers a in , i = 1,2, ...,k(n), where k(n)eN, such that F equals the closure of the union of the A n .
Fix a natural number n. The product space of k(n) copies of E is denoted by £ r(n> . It is well-known that there exists a unique Radon measure /i n on i? (B) which extends the product measure of k(n) copies of /i (cf. [1] , §9). Define the map \jf n :
The image measure if n (ji n ) of /*" denned by fr n (ji n ) (G) = /i^i/r' 1 (G)) for every Borel subset G of F is a Radon measure on F. Now, a strictly positive measure on F is given by Similarly, the closed convex hull of E has a strictly positive measure. I If there exists an injective, continuous Linear operator from a Banach space Y into a Banach space Z, then the space Y is said to be continuously embedded into Z. 
Proof. It is clear that (i) implies (ii).
Assume that statement (ii) is valid. Take a number pe[l,oo) and an injective absolutely p-summing operator T from X into a Banach space. By Proof. Assume that statement (i) holds. Take a countable dense subset {£": n = 1, 2,...} of X'. The standard orthonormal basis of the separable Hilbert space I 2 will be denoted by (e B )^_ 1 
. Define the map T: X^-l 2 by
Tx= X (l/n 2 )<*,£ n /(|£ n | + l)>e n (xeX).
n-l
Then T is an injective nuclear operator, so that (ii) holds. Assume that statement (ii) is valid, and choose a continuous linear injection T from X into a separable Banach space Y. The dual space Y' is separable in the weak star topology. Then, so is X' because the dual map T': Y'^-X' is continuous with respect to the weak star topologies and because the range of T' is a dense subset of X'. Accordingly, choose a countable dense subset {£": n = 1,2,...} of X'. For every n = 1,2,..., let S n denote the Dirac measure at £ B /»(|f B | + l). Then the support of the Radon measure » S (l/2»)*» n -l separates points of X and is compact with respect to the norm topology on X', which implies (iii).
To show that statement (iii) implies (i), take a Radon measure ft on X' for which the support S^ separates points of X and is weakly compact. Then the weak topology o-(X',X") and the weak star topology cr(X',X) coincide on <Sy By [13] , lemma 1-7, part 2, the support S^ is separable in the norm topology, and hence it is separable in the weak star topology. This implies (i). I If the Banach space X is weakly compactly generated, then the statements in Theorem 3 are equivalent to those in Proposition 5. PROPOSITION 
Suppose that the Banach space X is weakly compactly generated. Then, X' is separable if and only if there exists a real-valued, non-negative measure v on a cr-algebra of subsets of a non-empty set such that X can be continuously embedded into the Banach space S£ ca {v).

Proof. The 'only if portion is clear. Assume that there is an injective continuous linear operator J: X^-^x{v)
for a real-valued, non-negative measure v. Take a weakly compact set E which generates X. By proposition 4-7 of [12] , the weakly compact set J[E) is separable in ^£^{y). Thus, Proposition 5 implies the separability oiX'. I
The following result is a direct consequence of Theorem 3 and Proposition 6. The above corollary can be proved in a different manner suggested by Injective absolutely summing operators 501 G. Plebanek. In fact, let / t b e a strictly positive measure on the dual space X' of the reflexive space X. Let Y denote the space X' endowed with the dual norm topology. Then /i can be extended to a unique Radon measure v on Y by [13] , theorem 1-3, part 2, and S v = Y. Therefore Y is separable, and hence X is separable.
Theorem 3 and Corollary 7 imply that there exist no absolutely p-summing injections, for pe [l,oo) , from non-separable, reflexive Banach spaces into Banach spaces. There also exist non-reflexive Banach spaces which have no Banach space valued, absolutely ^-summing injections.
Example 8. Let F be a set whose cardinality is larger than that of the continuum. For every y e F, let v y be a probability measure on a cr-algebra of subsets of a nonempty set. The product measure of the probability measures v y , ye F, will be denoted by v. Let X = S^x (v) . Then there exist no absolutely y-summing injections, for pe [l,oo) , from X into a Banach space Y. Indeed, if there existed an absolutely 2>-summing injection T: X-> Y, then T would be weakly compact (cf. [4] , chapter 6). The restriction of T to the subspace JS?°°(y) of X would then be a compact operator by [13] , lemma 1-6, part 2. Hence 3"°(v) would be continuously embedded into Z 00 (cf. Proposition 5), which contradicts the assumption on F.
In the above example, we cannot replace v by an extended real-valued, nonnegative measure. In fact, for any index set /, the natural injection from I 1 (I) into l*(I) is absolutely 1-summing (cf. proposition 2-4-2 of [11] ).
We now concentrate on the space C(K), endowed with the uniform norm, of all continuous functions on a compact Hausdorff space K. The space M(K) of all Radon measures on K will be identified with the dual space of C(K), and all subsets of M(K) will be equipped with the topology induced by the weak star topology on M(K). Let M\(K) denote the set of all Radon probability measures on K.
Let T denote the set of all complex numbers cr such that \o~\ = 1. Suppose that statement (i) holds. Since M*(K) is compact and convex, and since K o is the set of extreme points of M i{K), it follows, from the Krein-Milman theorem (cf. [7] , §25-1), that M\(K) equals the closed convex hull of K o . Statement (ii) now follows from Lemma 2.
